The paths of water, carbon, and nitrogen are cyclic. In this lesson students will model the cycles of matter by creating an ecosystem in a jar. They will also give research-based oral presentations on the carbon, water, and nitrogen cycles.
Background for Teachers
The sun provides the energy that drives the water cycle. Heat from the sun evaporates water from oceans, lakes, rivers, moist soil surfaces, the leaves of plants and from the bodies of other organisms. As water vapor cools in the atmosphere, it condenses and forms tiny droplets in clouds.
When the clouds meet cold air, the water returns to the Earth again in the form of precipitation. The precipitation that falls on land may just evaporate again into the atmosphere or it may collect in streams and rivers that flow into the oceans. The precipitation may also soak into the soil. Instructional Procedures 1. Show the class a small log on which fungi are growing. Remind students that the fungi, as heterotrophs, digest the log to obtain the nutrients they need. However, as they do so, they also help to decompose the log and thus return materials to the ecosystem. Draw an analogy between the fungi and a person who recycles metal, glass, and plastic. Nature has recycled materials within ecosystems for millions of years. Humans have only recently recognized the importance of recycling materials. 2. Instruct students to make ecosystems in a jar. Ask the students to bring the materials or supply them for the students. Refer to the ecosystem throughout the lesson. If done right the ecosystem will last a up to a year or more. The single key is the size of the jar: the bigger the better. The students should have a design in mind when they construct their ecosystems, that is, they should have a purpose for everything the put into the ecosystem. Each day the students should write down their observations of their ecosystems. Allow them to make adjustments in their systems for up to a week and then seal their ecosystems. Discuss the results of their experiences. If an ecosystem fails discuss why; also, if it works, discuss why. This activity will demonstrate the concepts being taught. 3. Form groups of six students. Each group of six will subdivide into three groups of two. Each group of two will decide which cycle (nitrogen, water, or carbon) they want to present to the others in their group. In the group of six each two will teach one cycle to the other four, thus all six members of the group will learn about the water, nitrogen, and carbon cycles. Present students with the following rubrics. Explain to the students that they will be assessing each other on BOTH their listening skills AND their presentations. 4. Allow students time to research and plan with their group. Students can make overheads, handouts, songs, presentations (Corel, PowerPoint, etc.), posters, brochures, videos. Let the students search the Internet for the cycles. They may use computers to put together their presentations. Encourage students to refer to their ecosystems in a jar in their presentations. They should use their ecosystems to illustrate how matter cycles. 6. Students give presentations. Each sub-group of two will take turns presenting their selected cycle to the other four in the group. They will grade themselves within their groups. 
